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2. 金属簇合物 Eu52Ni56@SiO2 核壳纳米颗粒的合成与表征。基于金属簇合
物 Eu52Ni56 的纳米尺寸结构和其阳离子的特性，利用反相微乳法合成金属簇合
物 Eu52Ni56@SiO2 纳米颗粒。并且探究了包覆纳米颗粒实验条件的影响和包覆


























Nowadays metal clusters have attracted considerable interest because of their 
distinct chemical and physical properties, such as catalytic activities, optical 
properties, and magnetic properties. And most of the works about their properties 
focus on the noble metal clusters such as Au, Ag .ect, considering their high activity 
in the catalytic system. However the noble metal clusters are quite expensive, 
exploring a cheap substitute is still challenging. Therefore, we systematically report 
the synthesis, structures and properties of these metal clusters or its silica 
nanoparticles based on these metal complexes. The main results are as follows: 
1. Anions-dependent assembly of myo-inositol based 3d-4f clusters and its 
synthesis, structures and magnetic properties.Two 3d-4f metal clusters with amazing 
structures are obtained successfully by the ligand of inositol. Through the analysis, 
we could conclude the structures of these two complexes Dy24M2 (M=Mn, Ni) are 
like sandwichs. Moreover the magnetic properties are studied. 
2. Synthesis and characterization of metal clusters@SiO2 core-shell 
nanoparticles.Considering the nanoscale and high positive ion of the metal clusters 
Eu52Ni56, monodispersed metal cluster@SiO2 nanoparticles were synthesized by 
reverse microemulsion method. Moreover, the reaction parameters and encapsulation 
mechanism was studied. SAXS, TEM, TG, Mapping and BET techniques were used 
to characterize these nanoparticles. To our knowledge, this is the first report of metal 
clusters@SiO2 one by one. 
3. The properties of metal clusters @SiO2 core-shell nanoparticles. Some high 
nuclear 3d-4f metal clusters with nanostructure have been coated by SiO2 and their 
properties in magnetism，fluorescence and catalyst. Through the studies, we couLd 
conclude that the metal clusters @SiO2 could have different magnetic behaviors from 
the original metal clusters. Morevoer, the behaviors of metal clusters @SiO2 and its 
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成双核的 Gd-Cu 配合物，37 这个为研究 3d-4f 过渡金属簇合物的磁学性质提供
了经典模型，随后有关席夫碱合成的 3d-4f 过渡金属簇合物研究逐渐增多，这
与席夫碱中具有能够与过渡金属原子配位的 N2O2 配位点和易于稀土金属原子

















图 1-1 席夫碱合成的 Gd-Cu 的双核金属簇合物 
Figure 1-1binuclear heterometallic Gd-Cu compound based on Schiff ligand  
为了增加 3d-4f 金属簇合物的核数，人们又进行了多次尝试，其中最简单
的方式是采用桥联配体来代替原有螯合稀土金属离子的螯合配体，如图 1-2 所




图 1-2 四核稀土过渡金属簇合物 [L2Cu- Gd(NO3)2·CH3OH]2 
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